Introduction
Drug-resistant TB is the form in which bacilli are resistant to TB drugs. It constitutes a public health challenge and hinders efforts to control the disease by the national control programs [1] [2] [3] [4] [5] . Early diagnosis and personalized treatment are major assets in the strategy of its eradication. Resource-poor countries, which are also the most affected, are more dramatically exposed to the spread of the disease. These countries bear 87% of morbidity/ mortality weight according to world statistics and the regions most affected are South-East Asia and Sub-Saharan Africa [1, 2] . Human responsibility is very high in the development of this drug resistance, Thus, knowledge of genotypic lines of circulating strains is of paramount importance, as some recognized virulent are involved in drug resistance and hinder the treatment and control of TB worldwide. Recent data published by the World Health Organization (WHO) in 2018, show 558,000 new cases of Rifampicin-Resistant Tuberculosis (RR-TB), among which 82% of people had MDR-TB and in this group, 8.5% had UR-TB [1] . The Democratic Republic of Congo (DRC), with a population of 81 million, is cited among the countries that carry the heavy (87%) global burden of tuberculosis and TB-HIV coinfection [1] . The WHO estimates that there are 3,400 cases of TB-drug-resistant (RR-TB and MDR-TB) according to the 2018 Global Report on Tuberculosis, including 2.2% for new cases and 9.6% for treatment failures [1] .
More recently, a survey conducted on primary resistance among people living with HIV (PLWHA), reported a proportion of 54.3% with MDR-TB around 4.3% in the city of Kinshasa [5] . This situation may be an obstacle to meeting TB elimination goals as a public health problem in the country. It is in this context that we initiated this work with suspected contacts of tuberculosis to determine the frequency of drug-resistant tuberculosis and the different genotypic lines in circulation.
Material and Methods

Data collection methods
The present descriptive study deals with contact cases of MDR-TB TB patients for whom a positive culture was obtained in the mycobacteria laboratory of the University of Kinshasa between 2011 and 2017. The spoligotyping of the strains was carried out at the National Institute of Tropical Medicine in Antwerp in 2018. Demographic and epidemiological information has been extracted from the laboratory register. Two sputum samples were collected from each suspected tuberculosis contact and were sent to the bacteriology laboratory of the Faculty of Medicine for strain isolation and susceptibility testing on Lowenstein-Jensen (LJ) LJ medium using the Canetti et al. [6] .
Sputum was processed by the Petroff method using 4% sodium hydroxide and the inoculum of the Ziehl positive samples were seeded directly onto two tubes containing Lowenstein-Jensen (LJ) pure medium and other tubes containing. LJ incorporated antituberculosis drugs at different concentrations namely:
Isoniazid (0.2μg/ml); Rifampicin (40μg/ml); Ethambutol (2μg/ml); Streptomycin (4μg/ml); Ofloxacin (4μg/ml) and Kanamycin (30μg/ ml) for the direct method [6] .
On the other hand, the Ziehl negative samples were inoculated only on the LJ medium and after growth of the seeds, the biochemical identification was carried out by the test of Niacin and the 2-thiophen carboxylic acid (2μg/ml) [6] . Antibiosis by the indirect method of proportion was performed after isolation [6] . Genotyping of resistant Mycobacterium tuberculosis strains was performed based on the study of DR locus polymorphism (spoligotyping) according to the protocol of IMT Antwerp [7, 8] .
This locus is made up of short repeated identical DNA sequences called DR, separated from each other by non-repetitive and unique DNA sequences, called inter-DR or spacers [7, 8] .
The spoligotyping genetic fingerprint is based on the study of the presence or absence of a selection of 43 spacers [7, 8] . The DR locus is firstly amplified by PCR, and the PCR products obtained will then be hybridized on a membrane where the inter-DR [7, 8] is fixed. Thus, any inter-DR present in the locus previously amplified by PCR will be attached to its copy located on the membrane [7, 8] .
Fixation or non-fixation of inter-DR to their copy is revealed by chemiluminescence on photographic film [7, 8] . The resulting spoligotype thus reflects the presence or absence of each of the 43 inter-DRs studied [7, 8] . Strains lines were defined via the online database SITVITWEB [7, 8] .
Data analysis
Data was analyzed on SPSS software version 20.0. Frequencies and standard deviation have been produced. The comparison of the variables was performed using the Chi-square test. The significance level was set at 5% and the 95% Confidence Interval (CI).
Ethical consideration
The study received the approval of the Ethics Committee of the School of Public Health of University of Kinshasa (N°ESP/ CE/081/2010).
Results
Overall 240 contacts, 111 women (46.2%) and 129 men (53.8%) were included in the study. The average age of contacts was 33.5 years (SD=13.5). A total of 29 strains of Mycobacterium were isolated (12.1) from the 240-sputum analyzed. The identification of strains made it possible to determine two types of species, namely M. tuberculosis (79%) and 6 M. africanum (21%). Sixteen strains (55.2%) out of the 29 tested were resistant to at least one anti-tuberculosis drug and 13 (44.8%) were sensitive to all the molecules tested. Fifteen strains (6.3%) were MR-TB and among them, 4.2% preXDR [9] and 0.4% XDR-TB [1] . No monoresistance to rifampicin and isoniazid was detected. The characterization of patients and Mycobacterium isolates according to resistance is shown in (Table 1,2). 
Discussion
The purpose of this study was to determine the prevalence of drug-resistant TB in family contacts and the different lines of circulating Mycobacterium tuberculosis strains. The present investigation revealed a frequency of 12.1% of isolated
Mycobacterium strains [10] including 6 Africanum out of the 240 samples analyzed. Sixteen strains (55.2%) were resistant to at least one antituberculous drug. 15 strains (6.3%) were MR-TB and among them, 4.2% preXDR [9] and 0.4% XDR-TB [1] . Several different spoligotype profiles were identified among the genotyped isolates, indicating significant heterogeneity of the studied population. However, after phylogenetic analysis, many genotypes were attributed to only two main lineages, namely LAM (43.7%) and West African (31.3%).
The survey found a low preponderance of male sex (53.8%), although not statistically significant, even considering drugresistant strains (p=0.46). Nevertheless, a study in Vietnam found that working-age male patients should be better controlled to prevent the emergence of drug-resistant TB [9] . Our observations are in line with some authors who show that the difference is due to the under-reporting of cases in women in underdeveloped countries. The authors showed that men accept testing more easily than women because of certain socio-cultural barriers [11, 12] .
The high proportion of MDR-TB (46.7%) found in the 0-19 age group and the pre and extensively resistant (70% and 100%) in the 20-54 age group is in line with many WHO reports. Several authors have also established an identical finding by showing that tuberculosis mainly affects the most mobile and economically active social strata [3] [4] [5] . These observations are consistent with that of a Vietnamese team led by Mai et al., Who reported that tuberculosis / HIV co-infection was associated with high rates of resistance to anti-TB drugs [9] . A similar trend has been reported by Eldholm, et al. [13] in a study on the impact of HIV co-infection on the development and transmission of MDR-TB. They have shown that HIV is an enhancer of TB outbreaks [13] .
The prevalence of resistance reflects the quality of TB control in a community. The present study revealed a high proportion of resistance (55.2%) in familial contacts of tuberculosis patients with the presence of MDR-TB (6.3%) strains, pre-and ultra-resistant strains (4.2% and 0, 4%). The presence of drug-resistant strains in this work reflects poor TB management and poses a threat to health security. In addition, the survey also reports that 93.7% of drugresistant cases, including 93.3% of MDR-TB; 100% preXDR and 100% XDR-TB are TPM + cases that are responsible for the spread of drug-resistant strains in the population [3] [4] [5] .
Indeed, the control of tuberculosis faces the problem of resistance to antituberculosis drugs. Patients with MDR-TB may remain contagious for a prolonged period and may be responsible for epidemics. This shows a real problem of patient care with impact on morbidity and mortality. There is therefore a need to strengthen surveillance, treatment and management of drug-resistant TB in the city as drug resistance is a major problem that creates barriers to TB treatment and control. Comparing the proportion found in the present study with the study of Kabedi, et al. in 2018, on the primary resistance to anti-tuberculosis drugs in PLWHA, we found that the primary resistance trend is however towards stabilization (54.3% vs. 55.2%) [5] . The short time difference between these two investigations probably explains this observation.
On the other hand, this proportion is higher than those of 3.5%; 11%; 24.7%; 15.3% and 11.6% respectively obtained by Umubyeyi, [ [14] [15] [16] [17] [18] . The differences in trend may be explained by differences in subject selection and the methodology applied in various studies.
With respect to the typed of strains, the lineage classification based on the main genetic groups revealed that 43.7% of the strains [19] belonged to the LAM line. This Latin American and Mediterranean super-family (MAMA) is defined by the simultaneous absence of spacers 21-24 and 33-36 [20] .
This result is in line with that obtained in children in Mexico, which shows that LAM strains were more represented (27.8%) than the others [21] . In comparison with other African countries, the prevalence of LAM genotype in this study is lower than that of Angola (64.8% Perdigao), but higher than that of Tanzania (3.8% Kibiki) and Botwana (33% Mogashoa) [16, 22, 23] . Considering other countries outside Africa, we note that the proportion of 43.7% is like those of 40.6% and 43.6% found respectively in Chile and Syria [24, 25] . Generally, this LAM family is the largest in Venezuela (65%), in the Mediterranean basin (for example, 34% in Algeria, 55% in Morocco, 30% in Spain) and in the Caribbean region (30%) [25, 26] .
The observations reported in this paper can be explained by the geographical location of DRC in the heart of Africa and the great tendency of populations to immigrate to other African countries and continents. The West African lineage is the most common in West Africa [27, 28] , but currently, it is also found in other parts of the world, facilitated by migration of the population. The strains of Mycobacterium tuberculosis being strict human pathogens are therefore intimately associated with the migratory movements of human populations [29, 30] . Our results showed a high frequency (31.3%) compared to 1.25% and 17.4% found respectively by line was associated with the drug resistance of Mycobacterium tuberculosis strains [32, 34] . Haarlem is found in Europe, Central America and the Caribbean in the proportion of 25% [36] . This suggests a link between Haarlem and European colonization [37] .
Currently, its distribution is extensive in different geographical regions of the world such as Asia and Africa and has been documented [37] .
However, this line of European origin was rarely found in India [37] , which is not currently the case and it is thought that the migration of the population would be responsible for the spread of the strains on terrestrial globe. But we note that the geographical distribution of the strains is variable in the different regions [37] .
Moreover, studies conducted in Iran (Middle East), show that this family represents more than half (57.1%) of all strains grouped among Iranian patients with multidrug-resistant tuberculosis [37] , thus requiring surveillance epidemiological, because they could cause serious epidemics. This shows that genotypic lineages are geographically variable.
The Ugandal line, which is very common in Uganda (70%), is defined by the deletion of RD724 in combination with the lack of 33-36 spacers and spacer 40 and/or 43 by spoligotyping [38, 39] .
The present study reported a proportion of 12.5% found in MDR-TB subjects. This frequency is lower than that of 46% obtained by Wamala in patients with tuberculous lymphadenitis in Uganda [39] .
The presence of this lineage in the DRC can be explained by the displacement of the population. The very virulent Beijing genotype is a strain found mostly in Asia. It is significantly associated with drug resistance and incriminated in the spread and emergence of MDR-TB worldwide [36, 37, 40, 41] .
Research in Central Asia has shown that the Beijing genotype is associated with increased resistance to antituberculosis drugs (rifampicin, Isoniazid and streptomycin) and is also involved in MDR-TB cases [41] . In 2006, Nikolayevskyy, et al. found similar results by reporting that the Beijing genotype was closely related to rifampicin and Isoniazid resistance and multidrug resistance in Ukraine [37] . Duong et al. showed that gyrA mutations were more common in the Beijing type, resulting in higher levels of resistance to Ofloxacin (OFX) [37] . This strain is also found in Africa as the Kibiki, et al. reported a proportion, though low, of 5.4% in Tanzania [22] . However, this investigation did not reveal the presence of this line.
But given the DRC's closeness with other neighboring countries, which favors migratory movements, this lineage cannot be missed here. This requires more extensive studies to allow a good mapping of lineages in the city of Kinshasa and in different provinces of the country. The results of this study must consider certain limitations.
The first concerns the weakness of typed strains that is attributable to the number of strains isolated during this study. This small number of strains does not make it possible to extrapolate the results.
The second is related to the spoligotyping technique used to type the strains, which is less discriminating compared to the MIRU VNTR technique, which is a more discriminating genotypic test to differentiate evolutionary potential strains within large families.
However, these weaknesses do not fully affect the strength of the observations in this survey whose data may lead to broader and more comprehensive surveys.
Conclusion
Resistance is very high among family contacts. Drug-resistant strains were predominant in co-infected TB/HIV contacts in the DRC. The survey also revealed a genotypic lineage diversity of strains of Mycobacterium tuberculosis in Kinshasa. A more inclusive study of the Congolese population is needed to more accurately identify most of the dominant families in the country.
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